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To apply to knots replace crossmgs wuth com- B
| plexes: | .

. : ‘, :
. _‘Followmg Rouquner and KhO\@ﬂOV we
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~ Enter the derived categqryg_

This should be KR homology, but it’ s J;a»fast the
'degree 0 part. What's wrong?

I should have used ‘derived tensOr product ®.
- A brief introduction to ®:

AQB=--—PQB— P QBeDR
R | R

- where we have a free (projective) resolution

agﬁﬁqu

1”’“’9——"”5 k[wa,ﬂ?b]

seems like a good choice.



Let "b(f’i")% be the derived category of the ho—" B

motopy category of complexes.

This a category of double complexes We call
the directions of our double complex }(
“Koszul” and € for ‘“cohomological.” T

- complexes are equivalent if there is a map in

'*_":ducmg chain homotopy equwalence et |
K-homology. et

If M € DY(K) then M' = M klza,zs] g

'k[xa,xb] (a—)
the double comptex wath
(M’)ZJ M?’)J @ MZ 17]
with differentials | |

L (?M’ - [c])w aa]{g bJ > ‘9M' 'f [ 34 90 |

| 'up to equ:valence in Db(IC)
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- - Let’s recap:
\. C(’oss 1\35 “'o com‘)‘o‘ffs

K;/ A Hm-a%.




- _v_f‘f’f;}}_lnvanance Let s check those (quuckly)

Under our rules, the braid generators go to the
right places, so the Koszul 0-homology of a
“braid o agrees with Rouquier's complex F(o).

A Ah ob; | b =Xt —7br

- Vi \ A |
. 'Proposmon Foro a braid, KR(o) rs coce |
‘ !:“trated ln K- degree 0, so JCfR(a) = F(a)

- Thus, 9(33(0) is F(a)®R2 Ry,. Taking K-homology
gives us TorR (F](a) Rp). Then takknzg C—
homology glves us HH |

- To show that we. get the right answer for all
diagrams, we only need to know Reldeasafe,;.,teﬁr i

IIe ‘and III ar’e already 'done by R,ouqﬁuiwr._, ’



. Invariance forIa
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o :':‘Unfortunately, we’ re not mvanant under Ib Fhus,
we have. to add a gradlng Shlft to presxerve in-
varlance |
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So, what does this have to do Wlth actual com-

puting? FIexnbmty

- There are many ways of cOmp’Uting fK each
with rts own virtues. We can always choose
the one that suits our purposes .bes_t'. -

Things are more convenient for computers if
~we add in all our variables at the beginning, so
o ‘that we can take tensor product over the same
~ring every time. : e |

But if we place all our crossings first, and then
add the connections 1 by 1, we can use induc-
tron to prove propemes -




| The KR polynomiai

To actually handle these, the easnest tmg

~dois take the Hilbert series G e
KRyc(a,q,5) = (H'xﬂcﬂe(K>))k42’92’“ 2

~ This IS a rattonal functnon but |f K is a kno
",then | | |

is a polynomial, and

KRg/(a, q,Z) = Hg(a,q—q )

- where Hk(a,z) is the HOMFLYPT p lynomia
- of K.

L ‘_??.::The skeln relatlon comes from an exact };;r%ran_ ‘
| gle as before R e b

T |
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' KR for alternating knots *~

The usual Khovanev"ho‘sg«o!ogy of an 'a/&’éesrna;;—

~Ing knot is determined by its sngnature and

Jones polynom:al We hope there is an ana-
logue for KR homology

B T’Conjecture (Morruson W. ) For a// alteri:éfaas;ﬁ‘;iggf'

KRK(a, 7,5) = (v:sf“(K)HK:(—z'sa,w* ’

(N'ote th‘at this is a muc nicer o

Jones polynomlal)

~This is true for ’a’ll’”al‘ter”na'tih‘g”'kn‘OtS‘for” which

eV we have computed KRy, but does not . @
'819. WhICh |s not alternatmg R
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